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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a sure gate conductor which is 
lessened in thickness and sheet resistance, by a method wherein a metal 
silicide layer doped with dopant in situ is deposited on a doped 
polysilicon layer. 

SOLUTION: A thin gate oxide layer 220 is formed on the surface of a 
substrate 201, a polysilicon layer 230 is deposited thereon through a 
chemical deposition method. Typically, the polysilicon layer 330 contains 
dopant so as to be lessened in resistivity. Then, a metal silicide layer 
240 is deposited on the polysilicon layer 230. The silicide layer 240 
which is doped so as to be used as a dopant source is provided, 
whereby a polysilicon layer can be formed being lower in dopant 
concentration than that which generates a metal-rich boundary surface. 
Therefore, a polysilicon layer of a gate stack is more enhanced in dopant 
concentration without being increased in thickness so as to avoid a 
metal-rich boundary surface, and the sure gate stack lessened in sheet 
resistance can be obtained. 





-J=4 







> 

■m: 



J 



http://wwwl9.ipdl.inpit.gojp/PA1/result/detail/main/wAAAXzaisPDA411265992P1.htm 



2008/06/17 



(19) Byfimmst a d 



(sDinta.* mm^ 

HOIL 27/108 
21/8242 

21/28 3 0 1 



(A) oimntm&m^^ 

-265992 

(43)^B ?^11¥(1999)9^28B 



F I 

HOIL 27/10 
21/28 



6 8 lA 
3 DID 



as»* a*5i©»i7 OL (Arm 



(21) ttlR»^ 

(22) ti)KB 



4$BPP11-10404 
JP«11^(1999) 1^I9H 



(31) fl|jfe|S^®S^ 0 9/0 1 0 0 8 1 

(32) ff jfeH 1998^ 1 ^ 21 H 

(33) S^IS^SBI im (US) 



(71)tUeA 390039413 

SIEMENS AKTIENGESEL 
LSCHAFT 

H-f lya^i^Slgl D -80333 53.>'N 
(71)ti]eA 594145404 

7';>tU*-&SftS^a.— 3— 10504 
•=3.— 3— if 7—!E>9 ^—)VY 
— ^•V — H P— H b) 
(74)fta!A #3i!± ^ «[« (^1.2«) 



(54) ^^-f :J-5yi^^>i'A3'i'-t:X^tUfflJ^riC3&i£ 

(57) tS*<;l a 



-so 

-230 
-720 



1. 



233 

200 // 



aoi 



(2) 



1-265992 



(DRAM) <omnujmizti\>^x . 

cirri, Xoiz hizX oT^Si^ 'J =1 >'-ft!fisSSr 

fa*§-C' K-b*>'^'U. b SrJgfiK-f ^ <fc a lc®!-ft: 

ri/^lJ-^ C t S-^tiSii: -r-S . U if-f Vy- h $:-&tf h 5 20 

■(Ci - m-mm ^zfiimoynm. 30 
vhK womipt^tch. mm^AKzim.(r>-y;m, 

C lli'PJrxf! 7 ] 'J ® (CiJ {t hY-}^yV *^ . V- 'J 
:» >\t^mh IS] b K-ZN-y h rot COT'S) S . ii* 

C si'-i:J<^1 1 0 ] ^J^i^ 'J 3 y\mm\zii\fh Y-nv 
(ita-l 0»''~5X 1 02»fJ>5), IS«31 1 0 tcfet!t<7)* 



[fS^ 1 3 ] ^Mi^U 3 Wl:%3!)<:J' yify.=ryt^h 

tah. ii^iSi 2tcie«io:6^, 
[ftsR^ 14] ^as^ 'J 3 >'-fi:!»>i& V -fb^is^jt ( c 
VD) tcioTttaS-tir-l.. iS««i 3 icieSico:^-^. 

?^!i©at>' F WN-^- h . c V D <o/::*^ic5f ijffl-r 
i«^i4tcia«<o:*ri£. 

[18^16] £^»j3V5tlB!t^«^. S i H4, S i: 

yify.fy^^^^^^^ wFs, wc isXdw [co] 

0 0'COia;Silt/^{i» l~5 b;KOE:'jt=:tJV%-CJta$ 
[000 1] 

[^HJOJS-r2.mf5^©] -®Wlc¥«f*:M 

^f-f Hy-hSr^-ri. Y'^y'J:^^\iZ^-th. 
[0002] 

s J: dtcfflsttgEstt. mamss (i c ) $rsm-rs. 
[ 0 0 0 3 1 i^- hastit^^-ri.'ti'itc. ifesst-fk^ 

>-ft!|«!i ( WS i T ) <?5J: 3=6:ifeJgi^y 3 Wt;?IJ*»'?.=3: 
iB|Sfl<>(;:{4^U{±, 0^ (P) tcioTK-b'V:;^ 

[0004] L*»L^*>*'?>^ftt:: K-byi/$ixfc7Ky 

tc. v-yay-fbliilKfOlHMS-^IIBci-f-. «£5fc^JSS<oS1S 
^ti-S®«7)PpfiJ^J^j:^{i, K-hri^:/$a/c;Ky 

t^JSxy 3Wb!}«!it<^rBi^7)'i^yosi±o ( n-tfy^ 



3 

IS^/ c m3 JaTC$l8#-r-5 -C* S . C: O J: 3 JfifS 
[0005] 

[00061 

?>ZblzJ:-o xm^^tii. . ^mi^ V rj y-immizti ft 
[0007] 

-^ti^ 0^L< /£< . I Clz 

[00 08] HKcifLif, hVy^^^^^i^:$^^/>(y 
ODRAM-fc:;H 0 03&^^$iXTV^|.. COid^M.- 

esbit et al.), A 0. 6Atm^ 256Mb Tre 
nch DRAM CellWith Self-Al 
igned Buried Strap(BEST)^ 
IEDM93-627tcieai8$flT*i'3. CIttti, 3r>C> 

^?>m<7)tzi^izmmizj:'^xzzizmi2>tti^. 

•y ^ ^ s-v-^ D R AM-fe;K,?lJffl-ri, C: i: 3&*T# S . 
*S6^{c{4C:<Oj;9=5:-fe;L'<7)r^^«i. DRAM-IC 
i:m^-ti>fziblz^ V- HtSai/b'-y Mllc J: -pTfflS 

[000 9] ^0iJi: LTDRAM-b;H OOJi, S«l 
0 1 ■t'tfl^fife^tlAv: h vy^i^^iM^-^ 16 0 $•■^^T 

$iX5t;K'J 'J 3 >(;KD ) 16 1 {= J: oT?»/i$^i.T 
V^S. K-e>^$/t/o-ifJli. "SSiy-H (storage E 



(3) ltllTll-2 6 59 9 2 

4 

node)" ):.%t^^^i^>'^(^nM):.\^X^i>t\.h, m. 
tl^Wtclg 1 iO^SMttcT) K WN'i^ b J: T H - tf 

Set LT^Sfcixi.. M/yf-0±lll(^g5:}i-(c:. ^jiit 
5:^^-ri>;&7— 1 6 8**«.S. y-Hi5imi6 3 

ttJttSD R AM-fe;K:Odliir^- h %:^m.-thfzif:>\,Z 
10 lftft4>ilTV^^. iia>^x;K0±fc. p-rJ'-frcoJ;^ 
^:B2<03S€tt5:^rrS K->'^Vh$^-^t>'>x/n 7 3 

p-'>x.;K4^ 1 1 0<:Oil£iELWt 

[00 10] V'yWT.-^Xt^ T^'^J^^Y-y—Vy.-?", 
^11 2S:-^^T'^^i.. ^Cfi "Y-vmW-" (GC) 
fcSr^-^,y— hx^'-y^(4^ DRAMT^-<iw^JV^T7 

20 ic. y-h;:^:J'-y:7{i:, htcj: O^MC H-t 

1 2 OS-S^tf. — mm$(CJSt^T. 
'■KU«1 2 0(4. PK-/N'>-MCJ:oT^S6CK-t:> 
^$itTv^s. {53^ (B) xtiiAfg (As ) <r>m\h 

H-yN-^-hjgj^ji, -f^v.j^;^<^^^^ ^mzv-\^vy 
^tLfz^v 1 2 o<7)jt(c, u ® 1 2 1 ^.y^m^i- 
u 3 ><mm 1 2 2 *^is{t 'oitT v ^ ^ . um^ u ifjt-i . 
'^u^yimt^&iz H-tfvy^iiAcjK'j/stoinK^) 

^gcoe^^tS#ffi^jgft.5fc*^tC>"C y:7 r/f t LTf'Ji 

30 hix-i,. Y-^^yh\t^'{m,comm.<7)mz^mzY- 
«4. V- 'J 3 yimm^^mtizmm'h rmz . .^f |:-e 

coo 1 1 ] y-htEHtgL-T. ^fifcK-t>-^^$iL 

i^cjstjfijs 1 1 3 SIX 1 1 4*<|g(t4i^Lrv^s. iimm 

JS{4. ^i;;ii:|SIL:.T'$)0. A^o-^x/H 7 3<0{,c:)i: 
J^<4 . Mi. n - W r K N*> h (c J: o T ^ Jjtfc h' - 
«1 1 3at^f 1 1 4(4, -en-f-'il "KU'f X(4 • V 

"y-x" {4. 5:vH=3sm^igT*.&. 

[0012] D RAM-fe;P5r-5-iOfl!lO-b/l.-X(ix>' W X 
«.>t:*^(C. ^V^HUy-fJfel^Hc ( ST I ) .1 
8 0*«|ft»t4,fLTV^I.. 05kL-^cJ::5(::, '7-h'jai 2 
0(4. huy^±yj{zm&^tL. ii^STiiz^-^xz 

0 C:*'4>*6S§^ITV»S. '7-h-48l2 0(4. DRAM-t 



(4) 

5 

FISKpassing wordline)" tWth, :Z<OXo^J:m^ 
(i, WOiSLb'-x hS8T-=Jf--r ^'f-^ (folded bitline 
architechture)f;^^. MSl&t^gBJS-ffjgLSr-^tf 

[00131V- vn±iz uKjumm^f^m i89tw 

[0014] mrtSI^L-C: i o iz. ^&l>z h--t^;!^$ 

ixfc^ u i: y =2 wtiijii fc (^mcoitt i; >/ 7 T s^^f o 

[ 0 0 1 5] 132 a— cJi, ^^BfllcJ; -f b'y 

(RAM) , i^-i -y-^yi^RAM (DRAM) . i^y^ 20 
n-)-XDRAM (SDRAM) , XrJ'-r v ^ RAM 
(SRAM) JttX|fgAaiL»fflp<^U ( ROM) &-^tr 

Tl-^ (PLA) , TyV-^—i^3>m^<OlC (AS 
I C) , I?BJ'>a*it?tDRAM-m5II C (ffitf>a^ix 

■A: D R AM) X{i^<5Df[!!c7)ffi«<o^7'>''C>f J; o 
2iaPll-r^< -f A-C'^> o T 4> J; V^ . 
[0016] immzl,t^^(7) I C V- U 3 >">xyN 

ffeT\ I CSr^®ccoliSiJ<50^-yrt^M-r.5./tWC'^'J: 30 

^ >- h (PDA) , RZ/^CDmcom^mShCDX o 
•yir->->-;?'§ixS. 

[0017] 3i«2 0 Its, mtiii^V ^^y^Ji/sX-t) 
^) ziyr^-yyl yi^a.\y—^ (SO I ) . i'Uny 
5f V+Z^T'f-^ ( SOS) . a^y-Oh,. iS'>)'^2^V-WSi. 

(/I 1 1 -vmi\:-^^c^:>x5^^^cr,i^<^mm.i^^mx'3b 40 

m a- ^^/«.Tav>5r zzizn^^xmrn-Th^-^. mm 
"im" li. z(7i±izi^xiimLC07-'^u xmsj/T 
:!'^m^^■^i-^^mt:^^X'\^x t i v\ -^jn® 
tw-j-iv^T. mmi. Bioi 3^P-^'•^7•o^•->'^•>- 
^ (P-) ^Ci-^T;b•r*HC^'-t:>•^^$^^TV^|,. B 
<7)?ilfel5?ti. (ifj'l .5X1 0>8il^/c m3X'ft.&. 
too ISlSSti, (5!i;ttfc:::jcj^j£$iifetSR<^h 50 



iHf^Tl 1-2 6 5 99 2 

6 

^^rJ-^i^^ti. mx.imHZ7T:^ttfz):^'^i><r>X3>> 

^. ~m&mmizi5\^x. huy^^v^^'>:f'ii. n- 

f-v Jt-;UD RAM-fe;K7);^^4r)coe8t^-^>''C>'^' i; LTis6 

yTu-hi-mi>zi&m-t^tzMzm-f^tLX\-^^, p 

-'>x;Hi, n-f-VJ^;^DRAMr^'•tX^^>'^^X 
5X1 0>7— 8X 1 O^T cm-^X'i>h. iijDfl^JtC n - ^' 
5 ^ P - - ^fy u h 7 > i^x co/^«> t^tt 4>ixT V ^ 

[00191 ra•t;^c7)C^7)^^C^5V^•C. ^mi. ¥11 

=sraiiD2 1 o$-&•^•c^^*. mm^iz^mm-fmrn m 
yj^-T) ii^m^^ttx\>^i,, m^m^mma. ^<r)mz 

m^^ixhh^yi^:^-S'ayy-YmmK (vt) im 
Wi-t htzibkz. y^iXcofcibcox^ V - ymm t 

/\^iiHz H -J-^y h i:mtKmz&.X-r^fc!f>iz, m^<r> 

awti. ;^ u -ymimm±izt3n?>y * M^i^';?. h 

Vi&^izmtii-t^rzi!t>(,z, mis^^Dfuiz^-^tit . y^v^x- 

[ 0 0 2 0 1 V t iiA<7)f*fc, 1/ v'X hStXX:?' U 
eS^tiBililti. e^J;l{f'>x.y ha:.y^>':?'lzJ;-^-CI^$ 

ns. <!f:\''^x'm\'^m(\Lmm2 2 0i}<. mi^m±izi&m. 
^tit. m-immii. y-hm-frntLxi^htxh. - 

( 0 0 2 1 1 y- hmim±irzn<: u a 2 3 0 *<tfim§tL 
^omii., mtii^t'^^m (cvD) tj:o-c«i 

V(r)iti^'oi>zmmLxi>x^\ mmmiziiJt^vmti. -e 

<^Xo^x]f-^'<yui. (p) , iass (a 

s ) xmiom ( B) $-^tf. d^'JJiJi, ^crmmM 
\,zx\iWiUzY-\:;:yy'ti>^)it^^x%h , cvor 

[0022] — ^(fiSI«^=*^V^T. ;f^UiIti, P Hws* 
5 X 1 0 « ' W^/ cms. ^fljtclit JHf l 0 » o-^ i q 2 » 



7 

-S. sKUJi. i^U 3>'5fe|g!fe@i: tr S i HiSX/P K 

—6 5 o'c<^iaE2at^{j{3' 1 0 0—180 h;uiOff:»j 

T% CVDKEESP^(C±Jlr>Tita§ix«,. H-ti':/? 
*1.7t;Kyol[SJ±. {Jtari 0~2 0 0nm. :&«J{C»i{5 
{ar4 0 ~ 1 5 0 n ^>{=^lrf' JfCtiiHiT 5 0 ~ 1 

( 0 0 2 3 ] 02 b IZMI. ;Jf US 2 3 OOitc^S 

5^U3:^■fl:if%l®2 4 0*^iia$^^rv^S. :^5SJ^U3>' 
•fbl^fi. 0'U{f:J'i^:/Xx>'i'!;3V^t:^?j (WS 

jj2 ' * '-^ y^fyi^v (Mos i») , v9 

)V>'')zi>-{\M (Ta S i , ) . 
(Ti S ix) . 3A;Ph>-U3Wt!f?9 (Cos i. ) X 

\i. :&^>-U3Wt:!|*»{i. P-XJin-rJ'-frv^-rii** 

Or^'frii. K-tV^^$iiA:;KyiB2 3 0i:(5ltT* 
S. ^Si^'J3>'ft!B!i;i<7)aMfi<J^j||«{±, {JQ'l 0'9 

~ 5 X To 2 > ^i^^c.mi. i ;o 2o:::7 0 

2>^^/cm3. *»o.$^>fc^^fiJtc:{S{3{y.5x.l o^o-!^ 

i.tr^jrmM.^P^T: ■ 

/cMzmm^tifcm^<^ c v d g^f i n 
r 0 0 2 5 ] -^j^HiXTTr K-ey^?^!./^^ 

ti. WSi.(i. ^0*g-C'h'-ey:J''$^lS. PK->'N- 
^h'^JJaSti, {Jti'l 0'9~5X1 O'lia^/cma, 
WWcfiJaa-l O'o^l 02iil^/cm3. 
*f iJtcmStS' 5X10 2 0;!^^/ c m3 T'* S . K- 
^^finilfeMi^U 3 Wt;!H!l<^;i$li, i5{3:5 0~2 o o 

mtRc/j-<^^^^tzmctw€fTZtWT' 

#£. 

■^t 6"b 2 6 ] jf^cow, s i :RJ/ K— >'N*y 

i) ) (S izHe) Xtii^'^on^-^:^ (S i ' f 



<5) tf^^l 1-2 65992 

8 

H2C Ij) Sr^;^^, W^!(%«{i^ i^'V-j/j^T-y^'^-!?- 
7;l/;t7-^ K (WFs) . :J'>':;^Xf-i^'v^-*^^'P5>-^ 
K (WC le) XJ4^'>'^X-r>--N.dr-»^;{?;U7K— (W 
[CO] 6 ) S r^tf. (PHaXfiPOC 

"^tth. —^m^Wizawx ^ PH3i4. PH-trv^^ 
$it/SWS i xWk'^m-ht:)h\z^¥tmfS i Hi t 
Jni^>*l5. itlB!H3®»i:. -!f>':J'^'7 7(Santa Clar 
a). CA?t, r7*7'f HVxUr/KApplied Material 
10 s)(=i-5T8S3g§il/cHr>'^jt5(Centura)C_V^ixli5 
SCO J: p !5:C V D^gltcSiA^ tth, CV dVo'-Sx 

-6 0 0X:St/f<3<2:i -5 h;UT'*>^. *fi)tc{4?aij2 

^^om^^^^fficois^-tcRi-r h mum i6i)^x\x-^x 

^ixmzmi. WS i.M^31LTit«XfW-(c 
[0028] ^^c7)gar^ig^gn:2-LtC^iil{C K- 1 > 

^z^W^')^y\\LW^^W&cth:Lhi^mz'i'-i>. c 

[0029] K-fy^^Sii/^i^ u 3>'ft:!rWf3^?i|ll|-=J- 

«T^;P7rXS^U3>o/I${i, M;l«-2 0-5() n 
[0030] ti^07*D-bxc7)Rfj{cS!i(c§ ^>-f t { 

LJ4. mt^•£mJi<^mzii\,^x^ml o o ot;;o?A,',rii; 

( O2 ) . r;Prf>- ( A r ) Xii^^ ( Nj ) $•■^t•^-C••^ > 
h. Tii^jm-^^ i^U 3>^t;!t^!l;i^0t,^7)J;^)^ft^,^|<-y^"> 

0 xmhtlh Y-\::>i^$ixtzi^^) 



[00311 ^JSi^'j 3 wt:!t«!iJBo±(c. ^<ora-fe 

[00 3 2] a2c{cj:ix{f. y 
f>"i|;i{f KJC'f 5^>'X .y f-yj/ ( R I E ) J: oT^*$ 

(2, 1-7 >i/x^<^>-'- hizmm-t?>&WLmmimm- 
[0034] mrimm 2 s s a«oaffi±tc;its$ 



(6) It^B^l 1-2 6 5 992 

1 0 

i5imfr«2 9 0l4, ^«c®2 9 3i:^*-h^*i: 

y^mmt:imrrht:iMzumm t lt ^^^k^ . 

ff9;t{f 0^{tv^ig;<7'5x (PSG) XttJJ 
^ig0^^tV^K;<f9X (BPSG) ^7)<fc3'3:'9^K-^^ 

[0035] ^;^i2 9 1 \i. WS.^M^\.zm^^fl, m 

10 w.mb^<^f^zhhmwmiL2S5ii(^^mm.i: 

[0036] ««cO|IS&W$r§lffltT*5&BBS:0^L** 

20 [EBcOfSm^lKBJ] 

[01 ] ||08ODRAIVHr;l'a:^-ril-C'&-5). 

[^^^^iKBJ] 

20 1 2 20 ffil^tiae^ 2 30 .-KU 

24 0 ^JSS^'j3y^l:15!lJi> 2 80 Y—h 
mW. 2 85 S5Efl«M«c. 28 8 M•^t;^^ii. 2 
9 0 f^^frS. 29 1 gjS. 29 3 ^f4:Jl 



[HI] 




(7) 
1321 



1-2 6 59 



'230 



-aos 



280 



280 y/ 



-2DI 



4 



K^-f-y 1 TVS-— i,— 
(72) ^0^^ 7-f'f;<^ ^U-':''Tl?-y 

"7— T'/^yHyi' 3— K 18 



